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Sir: 



RECEIVED 

Technology Center 2600 



APPELLANT'S BRIEF PURSUANT TO 37 C.F.R. § 1.192 

This brief is being filed in support of Appellant's appeal from the rejections of claims 
1-20 dated August 27, 2003. Appellant filed aNotice of Appeal from the Examiner's final 
rejection on November 26, 2003. 

This appeal brief is being submitted in triplicate, pursuant to 37 C.F.R § 1.192(a). 
Appellant respectfully requests that the Examiner's final rejection be reversed and that the 
application be remanded to the examining group for allowance. 

1 . REAL PARTY IN INTEREST 

The real party in interest in the present appeal is Microsoft Corporation by virtue of an 
assignment from Silicon Graphics, Inc. to Microsoft Corporation, which was filed on 
December 27, 2001. David Tannenbaum (Appellant) initially assigned the application to 
Silicon Graphics Inc., the assignment being recorded on July 1, 1999 at Reel 010088, Frame 
0352. 
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2. RELATED APPEALS AND INTERFERENCES 

There are no other appeals or interferences known to the Appellant, the Appellant's 
legal representative, or the Assignee that will directly affect or be directly affected by or have 
a bearing on the Board's decision in the present appeal. 

3. STATUS OF CLAIMS 

Claims 1-3, 6-9, 11, and 18 are rejected under 35 U.S.C. § 103(a) over King (U.S. 
Patent No. 4,354,249) in view of Wang (U.S. Patent No. 5,187,796). Claims 4, 5, 10, 12-17, 
19 and 20 are rejected under 35 U.S.C. § 103(a) over King in view of Wang and Foley 
("Computer Graphics: Principles and Practice", 2nd Edition). 

4. STATUS OF AMENDMENTS 

No amendments have been filed subsequent to the rejection. 

5. SUMMARY OF INVENTION 

Rendering of realistic images is one of the main goals of graphics system designers. 
This rendering typically involves generating geometric models of the objects to be rendered, 
and applying lighting effects. Lighting models are used to more accurately provide lighting 
effects. Conventional lighting models typically model lighting effects, such as diffuse 
reflection, specular reflection, and spotlighting, by evaluating a dot product of two vectors, 
(application, as originally filed, page 1, line 16 - page 2, line 10). 

Lighting models often include diffuse, specular, and spotlight units for evaluating the 
diffuse, specular, and spotlight values. Evaluating these values often requires computing the 
cross product of two vectors, (application, page 3, line 22 - page 4, line 5). However, 
conventional computer graphics systems typically evaluate cross products by using general 
purpose processors or dedicated cross product units. These approaches degrade performance 
and add substantial cost, (application, page 4, lines 16-18). 

The present invention, on the other hand, is directed to a dual mode device and 
method for generating vector cross products or dot products in response to a signal. The dual 
mode device may generate either a cross product or a dot product from a first vector and a 
second vector. The first vector has a first set of components and the second vector has a 
second set of components. The device includes a dual mode controller and a dual mode unit. 
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The dual mode controller receives the first and second vectors and is configured to select 
vector components for evaluating a cross product or a dot product in response to a s.gnal. 
The signal indicates whether to generate a cross product or a do, product. The dualmodeum, 
receives the selected vector components and generates the cross product or the do. product m 

response to the signal. 

The present invention provides a device and method that can efficiently evaluate a 
cross product or a dot product by using shared logic units such as multipliers and adders. 
Through the use of shared resources for generating the do, and cross products, the dual mode 
device significantly reduces the cost of the hardware needed to implement both do, product 
and cross product units. At the same time, providing a dedicated dual mode devtce for 
evaluating cross product or dot product enhances performance w,thout the computationa 
penalty associated with the overhead of a genera, purpose processor, (apphcafon, page 6, 

' ineS 1 Rgure 1A shows ablock diagram of an exemplary dual mode device for generating 
either the cross product or me dot product from a pair of vectors A and B in accordance w„h 
,he present mvention. The dual mode device .00 includes a dual mode controller 102 and a 
dual mode unit .04. The dua. mode controller ,02 receives signa,s SELECT andCOMP and 
vectors A and B. The SELECT signal indicates whether to generate a cross product or a do, 
product Thus, the SELECT signal indica.es whether the device 100 is to operate m cross 
product mode or dot produc.mode. The dua, mode con,roller ,02 se.eCs the components of 
vectors A and B needed ,o determine me cross produc, or the do, product The dual mode 
nni, ,04 receives the vector components and SELECT signal from the dual mode contro.ler 
102 and operates in the appropriate mode to generate the cross produc, or do, product. 

both the cross produc, and the do, product. By thus sharing resources for generating cross 
products and do, produCs, <he dua. mode device of the present invention sigmficantly 
reduces the cos, of the hardware needed to implement both do, product units and cross 
product units, (application, page 14, lines 5-9). 
6. ISSUES 

A. Whe.herc.aims 1-3,6-9, U.and 18 pa,en,ably define over King in view of Wang. 
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B. Whether claims 4, 5, 10, 12-17, 19 and 20 patentably define over King in view of 
Wang and Foley. 

7. GROUPING OF CLAIMS 

Claims 1 -20 stand or fall together. 

8. ARGUMENT 

Claims 1-3 6-9, 11, and 18 have been rejected under 35 U.S.C § 103(a) as being 
unpatentableoverKmg^.^ 

5 187 796) Claims4,5,10,12-17,19,and20havebeenr ej ectedunder35U.S.C § 103(a)as 
beingunpatentableoverKingmviewofWang, and further in V1 ew of Foley ("Computer 
Graphics: Principles and Practice", 2nd Edition). 

Concerning independent claim 1, the Examiner states that: 

having one device which can perform both operations, 
componentes and the dot product. 

yield the desired output. 

Rejection of August 27, 2003, at pages 2-3. 
The Examiner made similar statements regarding independent claims 11 and 18. 
These rejections should be traversed for various reasons. 
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reference. As se. forth below, Wang expressly teaches away 
and, in fact, teaches away from the invention ttseffi 

Wang . s "Background of the Invenhon states tha g n PJ 

Hness.O-U). Moreover, Wang advocates ^^.^la^d-.of 
ofprohlemswtthacomtnons— eh— -^^^^ 

,• ,Qin Thus Wang is teaching againsi mo u 

- kS 7nlt,Wang,eachesaga 1 ns, U singgener a ,ve C= 

length and teaches the use of specialized hardware specie ~ ^ of yanous 

should be implemented for each operatton. 

.^^ejsjpjr^^ . f 
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„■ .^presentlyuseofbothdotproducandcrossproducts™ 
Applicant does not dtspu.e that presently, of Ap p,icanfs invention, 

JSSSSSSS^ <* 

the application as originally Sled: such ^ 
••Conventional lighting models 

dTfiuse reflection, ^■^^^^ 1 ""~ ^ Tadot 

determined by evaluating a dot product ot two lrf by usmg a do t 



liehtine. There is no evidence 01 rcw 

rrts:^!!^' — 
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statin S : r v. ^ inair units that are used to generate the 

cross product component can be implemented in an ALU of the 

involving the multiply «f «^»* vecto components and me do. product It 
system [and] can be used f bo *"^X^ naIy skill to the art a. the tune of the 
would further have been obvtous ^ ^ for rece i v i„g a signal gating 
invention to include as part such a controller the devtce would 

^.aW-P-* . gKingandWangwe recom b ,ned,i.wou,dnot 

Applicantsubmitsthat.evenassummgKmgandW oa 

♦» „ recited by Applicant's claims. 
A similar situation occurred in In re Fine, ^ 

Similarly, the dot or cross product can be calcu 

processingofboththe cross -"^"^ *^„^.«-.«. 

Wang teaches away from the use of shared logte umts, they 

complexity of the device and add additional overhead whetner a dot product or 

Hence, AppUcantsubntits that useofas,gnal to detrm 

withdrawal of the rejections of clanns 1-3, 6-9, 11. 
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( ( ,„ 17 19 and 20 have been rejected under 35 U.S.C.g t J 
Claims 4, 5, 10, 12-17, 19, an 4 , 5 , ^ 10 are dependant 

b e ing unpaten.ab,e over KingmvewofWang and ^ y miefaiaAoa 

onclaimLclalntsU-nare dependant on ^ 1 ' ^ ove Foley fails t0 enre ,Ue 
CONCLUSION 



Respectfully submitted 




January 26, 2004 

Woodcock Washburn LLP 
One Liberty Place -46th Floor 

Philadelphia PA 19103 
Telephone: (215) 568-3100 
Facsimile: (215) 568-3439 
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APPENDIX 

ssssssm^ — - 

P rod - tCOmPOnen,0rad0t Tro re Tle .he setected vector components for generating the 
a dual mode urut coupled to recetve compris ing a 

dot product. 

in claim 1 wherein the dual mode unit outputs the 
2 The dual mode devrce as recrted m claim 1. 

indicates generation of the dot product. 

ted in claim 1 wherein the dual mode controller receives 
3 . ThedualmodedevKeasrectedmclarml, ^ ^ ^ ^ ^ 

signal. 

■a- i im l wherein the dual mode controller selects 
■ , • nm 1 wherein the dual mode controller changes 

Z ..... — — — " l 
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firstsi^al indicates generation of the dot product. 

, • , ■ i wherein the dual mode unit includes a 
7 The dual mode device as recited ,n clatm 1 , wherem ^ 

or the dot product. 

-,M in claim 7 wherein the dual mode unit uses a, least 

product. 

signa . indicates generation of the cross product, wherem 

- that ute dual mode unit generates a cross product of the 

•, a in claim 1 wherein the dual mode unit is used in a 

values. 

vec tor andasecondvector.the first and second vectors havmg a p.ura v 

device comprising: the dua l mode controller 

adua l mode controller receivmg the firs, and mdot ^ 

dot product; and 
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receive the selected vector components for 
. plurality of dual mode umts coup.ed to recetve ^ ^ 

irs— — — 

product component and the dot product. 

• , • 11 wherein the dual mode controller 

,, in claim 1 1 wherein the first vector includes 
13 The dual mode device as recited in claim 11, and Bz such that 

JA n^the second includes components Bx, ay, an 

zrrr^-— — — — " 

Cy, and Cz. 

, ■ 10 wherein one of the dual mode units is 

indicates generation of the dot product. 

,i,ed in Cairn 11, therein the dual mode units are used in 
15 . The dual mode dev.ee as rectted m clatm ^ ^ 

alighting subsystem that is configured to generate a dtffuse hg 
and a spotlight value. 

■tPd in claim 11 wherein each of the dual mode units 
product component or the dot product. 

product. 
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„ , -r^s.-^ 

of shared logic units. 

, dincl a iml 8 >W he r e int he sign ofoneo^orese^ed vector 

indi oa,es g ene t a t ionof t hec r0 ss product componen, 

,ed in claim 18, where.n a plurality of cross product vector 
components comprising a cross pr 



